A reagentless DNA biosensor based on cathodic electrochemiluminescence at a C/C(x)O(1-x) electrode.
A reagentless signal-on electrochemiluminescence (ECL) biosensor for DNA hybridization detection was developed based on the quenching effect of ferrocene (Fc) on intrinsic cathodic ECL at thin oxide covered glassy carbon (C/C(x)O(1-x)) electrodes. To construct the DNA biosensor, molecular beacon (MB) modified with ferrocene (3'-Fc) was attached to a C/C(x)O(1-x) electrode via the covalent bound between labeled amino (5'-NH(2)) and surface functional groups. It was found that the immobilization of the probe on the electrode surface mainly depended on the fraction of surface carbonyl moiety. When a complementary target DNA (cDNA) was present, the stem-loop of MB on the electrode was converted into a linear double-helix configuration due to hybridization, resulting in the moving away of Fc from the electrode surface, and the restoring of the cathodic ECL signal. The restoration of the ECL intensity was linearly changed with the logarithm of cDNA concentration in the range of 1.0x10(-11) to 7.0x10(-8)M, and the detection limit was ca. 5.0pM (S/N=3). Additionally, single-base mismatched DNA can be effectively discriminated from the cDNA. The great advantage of the biosensor lies in its simplicity and cost-effective with ECL generated from the electrode itself, and no adscititious luminophore is required.